Cloning and characterization of cDNA encoding 3-methylcholanthrene inducible rat mRNA for UDP-glucuronosyltransferase.
We have isolated cDNA clones of the mRNA for rat UDP-glucuronosyltransferase that catalyzes the glucuronidation of 4-nitrophenol, by using synthetic oligonucleotides as hybridization probes. The complete nucleotide sequence of the 1,927-base pairs cDNA insert has been determined. With untranslated sequences of 124 and 216 base pairs in the 5'- and 3'-terminal regions, respectively, the cDNA insert contained 1,587 base pairs that encode a complete primary structure of a putative precursor form of 4-nitrophenol UDP-glucuronosyltransferase with a calculated molecular weight of 60,114. The cDNA sequence also indicates the presence of 25 amino acids preceding the sequence determined by microsequence of the isolated protein. This extrapeptide, for the most part, consists of hydrophobic amino acids which are characteristic of the signal peptides as found for secretory proteins and most transmembrane proteins. Furthermore, the deduced amino acid sequence contains a putative halt transfer signal of a hydrophobic segment (residues 487-510), which is flanked on both sides by the peptide segments of highly charged amino acid residues (residues 463-486 and 511-529). These features are consistent with the properties of transmembrane proteins. Specific cDNA probes were used to analyze the induction of the enzyme in rat tissues by treatment with 3-methylcholanthrene. RNA blot analysis showed that 3-methylcholanthrene increased 10- to 15-fold the amount of hybridizable mRNA in liver. The livers and kidneys from 3-methylcholanthrene-treated rats were found to contain almost the same amount of hybridizable mRNA, although the basal level in the kidney was much higher than that of the liver, and the amounts in the lung were much lower than that of the liver and kidney.